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THE_DEVELOFMENT OF SOVIET RATLROADS

INITIATORS OF THE NGREAT BEGTNNING"

The pailroads in yearist Russia were conatruc’wd at an uneven

pace ghoving spurts and lagse Sometimes unemployment was high amore

railroad construction workerse

During the years of increasing railroad construction in Russia,
the number of pailroad workers increased quicklys Tn 1890, among
almost 1% million workers in large-scale enterprises, Lhere Were more

than 250,000 railroad workerss Railroad workers were subjected 1o

severe exploi‘ba'l:ion, and very long ago & revolubionary movement began

to develop among them, In the Transcaucasus the yevolutienary educa-

gion of railroad workers -- participants of the first underground

orgam‘.zations of the Bolsheviks == was directed b¥ 1. V. Staline

Agitation oceurred also among WOrkers engaged in puilding the

Saint Petersburg-Moscow line. 10 the further history of Lhe revolu-

Lionary movement of the working cless in Russia, railroad workers

invariably emerge as one of its advanced detachmentse Railroad wox=

kers were in the vanguard of the revolution of 1905~1907+ A tremen-

dous role in the events of October 1905 was played by a general

railroad sbrike. The first o strike on o0 October Were the workers

of the Moscow-Kazan 1ine in Moscow, followed soon by railroad workers

of the Moscow junction, and by workers of all the railroads of the

countrys mail. and telegraph services ceased; factories, plants, shops,
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teaching establishments, and commercial enterprises throughout the

entire country went out on gtrike.

At a congress of railroad workers in November 1905 the question
of an armed uprising of the Moscow proletaiiat was secretly discusseds

When the political strike began in Moscow on 7 December, all the rail=

roads except the Nikolayevskaya joined up with ite

The tsarist authorities succeeded in’ disrupting the strike on
the Nikolayevskaya road; workers and employees there were replaced
by soldiers of a railroad battalions Thus the tsarist government was
in conbrol of the most important line linking Moscow with Saint Peters-

burge Workers! attempts to blow up the bridge in Tver and peasants'

attempts to ruin the roadoed near Klin in order to hinder the delivery
of government troops were unsuccessful. Then the workers of the Kazan

road decided to take Nikolayevskaya away from the enemy.

[Picture on page 302 of text] Comrade Stalin prepares &
strike at the main railroad workshops in Tiflils (painting by Artist

Khutsishvili

A detachment of armed workers from Kazan endeavored to knock
out the troops from the Nikolayevskaya station and to barricade the
way to the center of the city. The detachment was armed with rifles
found in one of the trains £i1led with wounded returned from t he Far
East; it began its advence from the side of the Yaroslavl and Kazan
stations, intending to dislodge the troops firmly'established in the

Nikolayevskaya station. But the Moscow governor~general Dubasov

Badassifiad i S i i B Bl et : b
classified in Part - Sanitized Copy Approved for Release 2012/04/23 : CIA-RDP82-00039R000200170019-2 '



Declassified in Part - Sanitized Copy Approved for Release 212/04/23 : CIA-RDP82-00039R000200170019-2

supplied guns to his troops who opened fire upon them. Several of
the workers detachment were killed, shells exploded throughout the

entire reglon, and a {ire started.

The worker detachment left for the line. Here a revolutlonary
detachment held out for an entire week thanks to the personal bravery
of the workers detachment and to the remarkable skill of the machin-

ists Ukhtomskiy and Akulinin.

Ukhtomskiy and Akulinin drove the train which was placed at
the disposal of the worker detachment by the strike committee. The
workers detachment carried on operations in Moscow, and then returned

to the line in its train; they disarmed the gendarmes and agitated

among military units who had returned from Siberia after the Russo-
Japanese War. The combat activity of the worker detachment was ex-
tremely disquieting to Dubasov; he switched over to the advance, but

Ukhtomskiy's train remained elusive.

[Picture on page 303 of text] Machinist Ukhtomskiy

Finally the t sarist government sent to the line a punitive
detachment led by Colonel Riman, consisting of six companies of
soldiers of the Semenov regiment, armed with machine guns and other

Wweapons.

The line was quickly occupied by the troops. gkhtomskiy’s

train was ambushed near Moscow but, thanks to the resourcefulness and

skill of this hero-machinist, he broke out of encirclement.
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Ukhtomskiy got the speed up to 90 versts an hour despite the
fact that the train was going in reverse; the tein broke through
_machine gun end rifle fire, with the loss of only one comrade from

the worker detachment.

The worker detachment was saved but Ukhtomskiy himself died
several deys later. While piding on horseback past the station of
Lyvbertsa on 16 December, he stopped off at a tavern; the tsar's
secret police happened to be conducting a search there at the time.
They recognized Ukhtomskiy by a photograph and seized him and five
members of the workers' detachment. Riman gavethe order that all

should be shot.

Ukhtomskiy behaved like a hero up Lo the last minute. Even
Riman in his report calls him an eagle", Ukhtomskiy listened to
nis sentence coolly and only asked permission to write to his wife.
The next day, 17 December, the hero-machinist and his comrades were

shot near the Lyubertsa cemetery.

The Moscow uprising hardened the workers and trained them as
fighters who were victorious twelve years later during the days of

the Great October Socialist Revolution.

In the struggle for the victory of the socialist revolutiom,

railroad workers participated most actively under the guidance of the

Bolshevik Party. During the counterrevolutionary advance of General
Kornilov in August 1917, railroad workers fought in every way against
transporting Kornilov's troops. Railroads too were represented in

the wave of strikes which arose throughout the entire country against
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the bourgeols Provisional Government. & general strike of railroad

workers took place in September 1917,

Tn the historic battles for the power of the Soviets in Octo-
ver 1917, armed detachments of rallroad workers fought against the
troops of the Provisional Government. Raj.lroad revolutionary com=
mittees and Red Guard railroad detachments rendered great aid to the

Saint Petersburg workers in thelr victory over the troops of Keren=

skiy and General Krasnove

During the years of civil war and foreign military inter-
venbion, railroad gransport underwent a more intensive strain to make
secure the movements of troops {0 the numerous fronts in the shortest
time and to organize the delivery of supplies and food to the Red
Army units. Railroad workers unselfishly performed thétasks which
the Soviet authorities placed upon them. Armored trains played a
tremendous role on all fronts. Quite frequently, the crews of these
1 and ironclads' consisted of the men who had built them, i,es, rail-
road [construction] workerse Especilally deserving of merit are ‘the
columns of armored trains which operated near Tsaritsyn, the defense

of which was led by Comrade Staline

[Picture on page 30l of text] Ukhtomskiy steam locomotive

The length of the railroad network in the Soviet Republic
during the years of civil war kept changing in accordance with the
course of military operations. During the first two months of Soviet
authority, practically no changes occurred. Almost the entire rail-

road inheritance nanded down by old Russia and ruined by World War I
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and by the high-handed management of the tsarist officigle was in
operation, Then the rebellion of Ceneral Kaledin broke oute Mili-
tary operations against Soviet Russia were undertaken by the "Wkraine=
len Rada" then headed by Petlyura, and German troops of Wilhelm IT
began to advance on Saint Petersburg, During the month of January
1918 alone, several thousand locomotives and a considerable part of
rallroad track was lost, In October 1918 only 20,000 versts of track

and 5,000 locomotives remained at the disposal of the Soviet authore

ity.

[Picture on page 305 of t ext] General railroad strike in

1905 (painted by Artist Savitskiy)

By the end of the civil war, 7,500 locomotives were in working
condition with a total track of 53,703 versts, and 11,000 locomotives

were awaiting repair.

The reestablishment of the economic life of the Yyoung Soviet,

Republic had to begin with transport. And it is not accidental that
it was the railroad workers who laid the foundation for the subbot -
niks [voluntary work during free time], that "great beginning", ag
V. I. Lenin called the first Communist subbotnik organized on the

Moscow-Kazan road,

The "great beginning" had a tremendous influence upon the
establishing of a new, Communist attitude toward labor as a matter of
honor. The memory of one such subbotnik is kept alive by the historic
locomotive "U-127", the history of which A. T, Kononov relates in hisg

Rasskazy o Lenine [Tales about Lenin] (Detizdat, Moscow, 1938),
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AL the Paveletskiy Syation dn Moscow gtands an wnusual loco=

motive. As is proper, 4t has L8 own numher: U-127.

"put 4t is recognizable even without a numbers It is painted

completely red, except the tube which is painted‘black and the white

stripes visible on the wheels, And the name 1y-127" is peinted in

gold letters.

"Eyery day the dust is wiped from the shining red sides of the
locomotive, Recently & glass roof was built over it; now not one
drop of rain falls on the ny-127", Here is the story of this loco-

motive.

WRnilroad workers learned that yladimir Il'ich Lenin used to
work during an Al1-Russian subbotnik in the Kremlin, and they too

decided to organize a subbotnik for themsel.ves.

"This subbotnik didn't last just one day. The railroad
workers got together many times on their free days and by 1 May had

repaired the 1y-127" locomotive.

he locomotive turned out fine: ‘the best blacksmiths and iron

workers had repaired it, the best painters had painted ite

ipfterwards the railroad workers decided that they would pre-
sent the PU-127' as a gift to the Soviet authority, and that Vladimir
Tl'ich Lenin would be made an honorary machinist on the locomotive.

They decided to send three people %o Lenin -- to tell him aboul thise

fyhen the three railroad men arrived in the Kremlin, Lenin's
secretary told them politely; fWait a minute, comrades, Vladimir

T1'ich is busy now.!
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"But they didn't have to walts As soon as Lenin found oub that

the workers hed arrived, he himself came out of his offlce to greet

them.

myladimir IL'ich,! the senior member of the workers sald to
him, 'we have appointed you an honorary machinist on the "U-127"

locomotives!
"He handed Lenin a small book.
MThis is your pay-booke.'

"Vladimir Il'ich took the book and r ead:

Last name, first name, and patronymic: Vladimir I1!'Ich Lenin

Job held: Honorary Machinist

iye repaired this locomotive on a subbotnik,' a worker ex=

plained.
nyladimir Il'ich said, 'Excellent!’
"Then he smiled.

"1You know, I used to ride on a locomotive -~ as a fireman.

Well, this means that I have a raise now.'

IPhe railroad workers began to laugh. Fach of them knew very
well that before the October Revolution Lenin had hidden from his ene-

mies on a locomobive in the guise of a fireman,

mipnd this, Vliadimir Il'ich, is your pay as a machinist,' a

railroad worker declared, and gave Lenin a Eackage with money in it.
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"enin looked at the packeze, then ab his guests, and was deep

in thought for a minute.  Then he asked, 'thls is my money?!

MQf course, Vladimir T1tichi!

0f course you have

nyell, this is what I want you to do.

your own club at the statdon. Send this money there.. Let them buy

books with ite Or perhaps there's something else you need? You

yourselves can see what the club needs most now.'

1The workers looked at one anobher.

1oy can we do thab, Viadimir Ll'ich. . o!

mMyou just sald that this is my money. Well, that means that

T can do with it what I wantd!

1he railroad workers were silent., Lenin Jooked at them.

niijell, what is it that you're in doublb about,?!

nThe senior worker said, Well, among other things, payment

will be made every month. « o'

w'Wonderful! Then just send it to the club every month.'

Then he smiled again and firmly shook the hand of each worker.

It Recently our railroads have greatly improved their operations.

Give your comrade railroad workers my thanks, '

1y-127! did much work on the railroad. It

Ipprom that time the

carried passengers and goods. But, most of all, it carried trains

with coal for Moscow plantse

)i
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Nt made Lts last trdp in January 192, This was the day of

heavy national woe: Comrade Lenin had dled in Gor'kiy.

N Pecorated with funerel flags, the 'U-l??‘ carrled to Moscow

the body of its honoralry machinist."

THE REESTABLISHMENT OF TRANSPORT

The imperialist war of 191L~1918 led to complete exhaustlon
of the productive forces of the country, to the disorganization of
production, to the utber disintegration of the railroad track and to
the catastrophic condition of state finances. The provisional
bourgeois—democrahic revolution not only did not put a stop to the

economic devastation, but contributed to making it more complete.

The final economic collapse and doom of the country was pre-

vented by the Great October Socialist Revolution.

The Bolshevik Party, in saving the counbry, armed the masses
with the idea of a socialist revolubion, and organized them in the
struggle to overthrow the forces of the bourgeoisie and the land-
holders., Under the guidance of the Communist Party and its brilliant
leaders Lenin and Stalin, the working class of our country in union
with the impoverished peasantry completed the Great October Socialist

Revolution.

The workers became full masters of the country. The Party
called upon them to defend and preserve as the apple of their eye the
land, the factories, the plants, and the transportation system which

had become national property.
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Tgariem and the proviaional pourgeols governm@nt vequeathed Lo
the working class & 1and which wes uwbterly ruined by & eriminal war,

a land robbed ¢lean by forelgn and Russlan capitalistse

The Soviet authorities took every step to retrieve railroad
transport from it catastrophic condition. Railroad workers initleted
2 revolution in the transportation systeme They bore on thelr

shoulders the onus of organizing railroad worke

[Picture on Page 308 of pext] The first subbotnik on the

Kazan' line (from a painting by Artist Epple)

Those were difficult yearse Against the Sovieb Republic were
united the forces of foreign imperialists and of internal counter-
revolubtions The troops of the interventionists overran our country.
It wowld have been impossible {or the young Soviet Republic to stay
on its feeb without a well-organized railroad yransportation systene.
However, spies and diversionists inflicted blows upon the most sensi-
give and mosbt important economic nerve of the country =- rail trans-
portation. The Party called upon railroad workers to redouble their

pevolutionary vigilancee

In order to save the country it was necessary nob only to
throw units of the Red Army into the front line in time, but @lso to
provide cities and industrial centers of the country with food and

fuel. Vo 1. Lenin demanded fhat all resources be put at the disposal

of transportabions Under the guidance of I. V. Stalin, order was

restored on railroads near Tsaribsyn and demolished lines were re=~
sbored, lines upon which the movement of troops and the provision of

food for the workers depended.
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It was necessary to introduce the strictest order and discie
pline in the transportation system. The Institute of Military Come
missars was created, and joint responsibility was placed upon rail-

road employees for delay in traffic and for maliclous wrecks.

In answer to the swmons of the Farty "to work like a revolu-

tlonary!" railroad workers organized Communist subbotniks.

By the end of the civil war, the operation of the rall transe

portation system was extremely difficult. The Party took steps to

return skilled cadres to transport duty. The Ninth Congress of the
RKP(b) adopted a resolution concerning the mobilizing of 10 percent

of the party personnel for transport duty.

Railroad rolling stock proved to be capable of operation only

with much difficulty after the civil war.

The locomotive reserve pool had suffered especially. Locomo-

tive "cemeteries" swrrounded the station at every junction. During
the reconstruction period, the Soviet national econony was confronted
with the urgent task of Turthering its construction of locomotives

built according to its own designs,

It was decided to renew the locomotive reserve pool, and above
all to create a Soviet passenger locomotive. The best Llocomotive
left in the old pool was considered to be the locomotive with the
wheel formuwla 1-3-1, series S, It originated in the Sormovo plant
in 1911, and was built according to the plans of that plant. Series

S thus means "Sormovo."
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Series § locomotlves were designed for coal heating. Thelr
fire grating had dimensions which were unusual for that time. Thanks
to its economy, great tractive power, speed, and convenience in hand -
ling, series 8 locomoblves were widely used on Russian railroads.

And during the war the Kolomna plant bullt for the Warsaw-Vienna rail-
road an improved model of the same locomotive == the SV, This type
of locomotive was used mostly to build up and replenish our passenger

reserve pool, and plants were pest prepared to build it

The development of the new type of series S locomobive began
chiefly with the changes in bollers. The locomotive had to pull
larger trains and was bo be [ired by poor=-qualily coal. The number
of steam pipes was increased in the new boiler. With the increase in
voiler weight, the chain welght of the locomotive was 18 tons on a
moving axle. Locomobives of this series were designated Su, which

means "strengthened S'".

[picture on page 309 of text] Steam locomotive Series Su

We also rebuilt by a similar method the freight locomotive of
the type 0-5-0; series B, At first it was strengthened, then it was
modernized, and the freight reserve pool received locomotives of the
gY, E", and E types.

[Picture on page 310 or text] Steam locomotive - Series L

The first models of Soviet Tocomotive construction proved to

be the most economical among locomotives of the passenger and freight

series.
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of course, of all the requirements for running the railroads,

carrying capaclty is th%mosb important, However, locomotives can

perform well the Jobs for whichthey are designed only if the tracks
are in good condition and if adequate cars with tight coupling are

avallable.

During World War I, and later during the civil war, not only
did the locomotive reserve pool suffer damage, but this was the case
also with cars and tracks. By the beginning of the reconstruction
period, the entire railroad trackage ol the Soviet Republic comprised
6L,000 kilometers, But what a conditions this track was inl The
upper structure of the track had not been kept in adequate condition
for decades, and statilons, shops, depots and artifical structures had

gone without repair.

Meanwhile the demand for normal transportation was growing
every day, and railroad workers had much work to reconstruct their

demolished system.

[Picture on page 311 of text] V. I. Lenin in a railroad car

on the way to Petrograd in 1917 (Painting by Artist Vasil'yev)

For the first time in the history of mankind, free man under-
took the building of his own national economy. Those forces which
previously had been wasted in the severe struggle for existence were
now directed to c¢reative labor. And what minds, skill, inventiveness,
and persistence were revealed by these people who had been liberated
from want and misery! S. T. Grigor'ev -- author and hereditary rail-
road worker -~ has left us his recollections about this creative work

in his story "Rzhava-pravaya'.
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The White Guard ataman, General Shkure, héd burned a station
and destroyed a bridyge across the Rzhava streams. One end of the far
glrder had fallen into the water and the other jammed into the first
pler. It 1s said that, as he fled from the advancing Red Army,
General Sherigin threw a chervonets [coin e quavalent of ten rubles]
into the water and saild, "It's casler to find a gold coin at the

bottom of the river than for the Reds to raise the blasted girderi"

While there have been f'ew who believe the fable about the

thrown chervonets, it actually did turn out to be a difficult job to
get the girder back into place. However the old railroad technician
Ivan Ivanovich Khryashch, aided by workers and neighboring peasants,
raised the girder as if without any labor whatsoever. The most
important thing remained -~ it had to be lowered onto stone piers,
Hydraulic jacks were needed but there were none. And so the tech=
nician and the young technical director began to ponder ways to lower
the girder without jacks. The engineer, who had just been graduated
from the institute, was nervous, and bustled about, not knowing what
to do. On the other hand, Ivan Ivanovich with ostentatious equanime
ity picked up his fishing pole and went fishing. Taking advantage of
his fishing poles, the boys from the station decided to play a trick
on the old man. They sneaked up behind him and dug away the sandy
isle on which Khryashch was sitting with his fishing pole, seeing and
hearing nothing. The dry sand yielded easily to the children's hands
and poured down without a rustle. The hillock gave a tremor and

started to creep into the river.

Against his will the old man rescued himself, but understanding
what was going on, he suddenly burst out laughing and began to beam

with pleasure.
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"Then it occurred to me," relates the auther, "that while T
was transported by some impassioned vision somewhere in the clouds,
Ivan Ivanovich, the old reallst, was gazing fixedly into the water
and sand, thinking how he could find a substitute for the Jack. His
mind was not on fishing. To me it seemed that he was dreaming or
deep in thought., It was the crumbling of the hillock which foreibly
roused Ivan Ivanovich and brought that sudden inspiration, that
glorious birth of an idea after long and stubborn labor, characteris«

tic of many great minds, according to their statements."

[Picture on page 313 of text] Comrade Stalin at a meeting of

railroad workers (painting by Artist I. M. Totsdze)

The old technician, after he had undressed and had dried his
clothes, explained the very simple structural plan of a sand jack to
his technical director. The line of thinking that had led Ivan
Ivanovich to his important invention was such t hat all he needed was

the accident of a child's prank to produce a clear conclusion.

"The water and sand before his eyes had been continuously in
his thoughts. He was thinking all the time about what could take
the place of the hydraulic jack, In a hydraulic jack, water under
pressure raises a piston, If the water is released, the piston dew
scends. We didn't have to raise anything, we just had to lower it.
Therefore we didn't need any compression pump. Ivan Ivanovich de-
cided to replace the water in the Jack with sand. Water is non-
compressible and so is sand. Water flows and so does sand. Water

transmits pressure equally and so does sand, "
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Under the girder, on the pier platforms, the inventors set up

sand boxes with frames like wells. The sand was allowed to flow

uniformly from the boxes and the girder easily and accurately descen=

ded into place. A day later all the operatilons were completed and

that night the first train crossed the bridge.

That which took place at the small unknown station of Rzhava=-
pravaya was repeated at a thousand other stations, large and smalle
By the creative energy of the Soviet people the Soviel railway sys-

tem was reestablished in 3=l years.

The continuous inerease in shipment demanded, however, not
merely the r estoration of transportation, but also its complete re-

organization.

During the next 10 years Soviet railroad transportation
changed completely. In intensity of operations, our railroad trans-

port occupied first place in the world even before the war.

How could all of this take place and where did the forces and

facilities needed for this come from?

We got them not only in the revolutionary inspiration of the
railway men themselves, and in the well-thought-out .organization of
the job, but also in the support rendered to thisg reat work by the
entire Soviet people under the guidance of the heroic party of Lenin

and Stalin.

MODERNIZATION OF TRANSPORT

In 1929 the Sn‘xteen‘l'{h Party Conference adopted the First Stalin

Five-Year Plan. The conference made the following appeal to all workers
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and peasant toillers of the Soviet Unlon: develop soclalist competi=
tien for the fulfillment of the Five~Year Flan! The masses rose to

the struggle for the fulfillment of the plan.

.

During the first 2 years of the FPirst Five~Year Plan, there
was a slgnificant increase of shipments and passenger {ravel by rail
transportation. In 1930 the rallroads of the USSR occupied second
place in the world in extent of freight operatlons, and the freight

efficiency of the roads was greater than in the United States.

Despite the progress in transportatioh, its rate of growth did

not keep up with the development of the country's socialist construc-
tions The backwardness of technology, the deterioration of fixed
capital, sabotage, major organizational deficiencies in the transpor=
tation control system -- all these factors led to a general worsening
of transport operations. The party and the government took urgent

measures to eliminate these dificiencies.

The Plenum of the Central Committee VKP(b), which took place
in Moscow during the summer of 1931, adopted a decision to begin
modernization of railroad transportation, to electrify a number of
1ines with the heaviest passenger and freight traffic, to introduce
high~power rolling stock, automatic couplers, automatic brakes,
automatic blocking, mechanization of loading and unloading, and at the
same time to strengbhen the upper structure of the road for locomo=

tives with a large axle load.

The national ecoromic plan is a tremendous jobl In capitalist

countries, as we have seen, enterprises and inventors for the most
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Part carry out thelr projects in fear and at their own risk, relying
only on their own, frequently {alse, guess. In those countries, in-
vention, enterprise, and all other creative work is like a game of
cards: 4f you guess the needs of your time, you winj if you don't
guess you lose everything -- time, labor, and money!! In our econ-
omy the wants and needs of the times are previously introduced into

the plan so that each worker knows just what comes first, what is

most important. In our country, creative labor is not a gamble; iqis

the calm, but at the same time enthusiastic, work of the mind and the

heart. Its aim is clear and defined.

The first high-power locomotives created were the "Feliks
Dzerzhinskiy" and the "Iosif Stalin'. These machines were designated

the FD and the IS series,

The Luganskiy, now Voroshilovgrad, Steam Locomotive Construc-
tion Plant imeni October Revolution began building a new steam loco-
motive in the same year, 1931, that the decision on the modernization

of transportation was adopted.

Neither the planning nor the building came easily. Difficul~
ties lay both in the novelty of the model and in the necessity of
resolving a number of technical matters. Here were needed labor, and
talent, and faith in one's abilities, But many old specialists didn't
have this faith in the possibility of building a new conplex machine
out of Soviet materials, at a Soviet plant, by the hands of Soviet
workers and engineers. But the workers had faith and inspiration to
spare. Planning and construction were completed in several months.

A delegation of workers from the Luganskiy plant was sent to Moscow
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for the celebration of the fourteenth anniversary of the October

Revolution in a train pulled by the new locomotive.

The first product of our high=power locomotive construection
was designated the ID series in honor of the great {ighter for the

victory of the revolution, Feliks Dzerzhinskiy.
The wheel formula of the FD is 1-5-l.

Steam pressure in the boller of the locomotive reaches 15
atmospheres. Before entering the cylinders, the steam is super-
heated, M#mong additional peculiaritics of the design of the FD
series nust be noted the steel cast cylinders with cast iron bushingse
Steel cylinders are more durable than cast iron and at the same time

are easier to repair.

An interesting innovation in the series FD locomotive is the
stoker, or 'mechanical fireman", which automatically feeds coal from
the tender into the fire box and distributes it on the fire grate.

A fireman could manually stoke the {ire box of a high-power FD with
only a part of the coal that the locomotive needs for complete steam
wtilization of the boiler. Moreover, when stoking is done by hand

the coal is fed unequally and sometimes incorrectly into the fire box
by shovel; the fire box doors have to be opened frequently, letting
in the cold which cools the fire box. With a stoker, the fuel is
blown by steam through special nozzles; feeding btakes place unifornly
and continuously, and without opening the fire box doors; the t enpera-
ture of the fire box, and consequently of steam formation, is not

lowered.
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The stoker itself consiste of a conveyer in the form of an
endless screw which resembles e meat-grinder. The screw is located
in & trough; as il turns, it breaks up the large pleces of coal into

small ones and carries them by a special contrivance which scatters

the coal over the fire grate. A separate small steam engine ine-

stalled on the tender keeps the stoker in operation.

Locamotives of the FD series are lmposing in appearance and
very handsome as a resull of the harmonious relationship of the parts.
They are also unusual because of the degree of interior finish. The

control booth is well-lighted, spaclous, and comfortable.

The conbribution of a new type of locomotive for series prow~
duction did not end the concern for further perfection of the machine.
Because we are building our locomotives for ourselves, there is com-
municated to each person who takes over an assignment some degree of
that enthusizsm which results from a personal interest in the entire

Job.

Menbers of the Communist Youth League in the Voroshilovgrad
plant, for example, in honor of the Tenth Communist Youth Congress
painted an: FD series ordinary locomotive light blue with white trim
and gave it the nickname "Bluebird". The "Bluebird" was entrusted
4o the delegate to the congress, machinist Petr Krivonos., He did
not confine himself to receiving the finished locomotive. No, he
arrived at the plant early and suggested that certain of the parts be
changed. The directors, engineers, and workers discussed with the
exacting master the things that he had proposed and they agreed with

him in many respects.
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The act of entrusting the "Bluebird" to the machinist and del.-
egate took place at a ceremond.al occasion and in the presence of

Lownspeople who nad shown up for the celebration.

[Plcture on page 316 of text] Steem locomotive - Series ¥D

Many FD series locomotives are now in use on our roads.

Building up our locomotive reserve pool with freight locomo=
tives of the FD series solved only the first task. A mighty locomo-
tive for heavy passenger {rains was also needed. As is known, the
carrying capacity of a railroad increases not only by increasing the
speed of travel, but also as & result of increasing the number of

cars meking up the trains.

It was decided to build a new-type passenger locomotive so
that it would conform as much as possible with the design of the
series FD locomotive. Then it would be easy 4o mutually replace
parts of both locomotives, and to make the majority of them inter-

changeableé.

And so, exactly one year later, by exactly the same procedure,
but now at the Kolomna plant, the building of a new locomotive of the
type 1-L-2 was completed. Tt arrived in Moscow for the fifteenth
anniversary of the Great October Revolution. This locomotive was

designated the 18 series - in honor. of Losif Vissarionovich Stalin.

The wheel formula of the IS is different from that of the FD.
The IS wheels are considerably larger in diameter. In everything

else and in outer appearance and layout, both locomotive are identicale
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The IS was intended for passenger trains with a large mmber
of cars == with a total weight up to 1,000 tonse

With the current demand for fast machines, the speed of the
I8 was not yet such that Soviet technical opinion could be satisfied
with what had already been achieveds Five years later, designers
and workers at the Kolomna plant Wuilt a fast locomotive of the 2=3=2

type designed for speeds up to 150 kilometers per hour,

In 1940, the Kolomna plaqt once again released an old S,
water- and air-heated, with ils construction perfected., To its
series has now been added another letter M, which means modernized,
In the moderr;izced S¥M, as a result of the water- and alr-heating
installation, a decrease in fuel expenditure is achieved, Thus, the
short cryptic inscription §™™ on a locomotive tells us the rather

long story of this locomotive,
[Picture on page 317 of text] Stoker

Locomotives of the FD and IS series, like locomotives of the
2-3-2 type and the S® series, have steam engines which operate with
an exhaust, without steam condensation. The coefficient of efficiency

for all of them varies between 7 and 8 percent.

Attempts to build locomotive boilers with Pressure more than

15-17 atmospheres did not meet with practical success. Compound
machines proved to be inconv‘ezrient. Nothing canbe said about in-

stalling a condenser; for a vacuum condenser, a tremendous amount of
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cooling waber would be needede Mopeover, &8 4t i, our 1ocomotives

loge mach time when paking on water for the bollers

in these pasic flews of & Locomotive == 1ack of efficlency
and necessily for constently renewing the water supply =" there
would seem 4o be nothing in ¢ommorle Actually nowever we are deal~
ing with two ends of one and the same sticke A 1ocomotive would not
expend such a 1arge amount of el if 1iv did not have 4o heat up &

10t of wabere

[Picture on page 318 of Lext] Passenger steam locomotive =

Series 18

Tn such @ situation, the experience of stationary steam in=
stallations with non vacuum condensers cowld nob fail to attract the
attention of locomobive vallderse BY 1930 the first 1ocomotives
with condensers had appeared. The Purpose of the condensing instal-
lation here 15 still the atbempt o obviate ther enewal of water
supply en rout e The contimuousd circulation of waber, 1eaving the
poiler in the form of steam, entering the condenser, and returning
to the boiler in the form of hot water, with most insignii‘icant
108ses along the way, had an effect wpon increased efficiency and
also upon increasing the operafoional speed of the 1ocomotive, and

made 1t suitable for operations in arid localitiess

A 1ocomotive with a pon=vacuwumn condenser expends 20 times less
water and cantravel uP 4o 1000 meters without renewing 1ts water
supplye The waber enters the poiler from the condenser at a ‘tempera-=

ture of 90 degreese Superhea‘bing the feed water for the boiler,

: Declassified in B ;
Part - Sanitized Copy / SO
Co LN ! ok R : i
py Approved for Release 2012/04/‘23'C|‘A“R’ R e ’
- CIA-RDP82-00039R000200170018
00200170019-2



Declassified in Part - Sanitized Copy Approved for Release 2012/04/23 : CIA-RDP82-00039R000200170019-2

like superheating the air entering the fire box, leads to fuel effi-

clency.

Tn a locomotive with steam condensatilon, just as in a turbine
locomotive, exhaust steam is carried off to & condenser, and not to
an ordinary cone, which increases the tractive power of the fire box
gasess To increase the tractive power, a small turbo-blower is ine
stalled in the smoke chamber instead of the cone. The turbo~blower

is turned by exhaust steam on its way to the condenser., Ventilator

traction improves fuel combustion, as a result of which there is

obtained an additional fuel saving of approximately 3 percente

In addition to all this, the condensation water feeding the
boiler is considerably cleaner. Deposits do not form as readily on
the walls of the tubes as they do when fresh water is constantly
being added, and cleaning tubes of deposits or washing down the

boiler is the most frequent type of repair.

[Picture on page 319 of text] Steam locomotive - Series SO

A1l these advantages of locomotives with condenser~tenders

have attracted attention. In 1932 the NKPS equipped one locomotive

with a condenser installatlon.

The new type of locomotive interested Comrade Stelin., The

question of series production of locomotives with steam condensa=

tion was discussed in his presence. After thoroughly familiarizing

himself with the working drawings and after inquiring about all the

peculiarities of the locomotive, Comrade Stalin pointed out ‘the
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necesslty of building condensation locomotives as a firat priority
for the reéilroads of Central Asia and the Far Tast and he proposed to
grant the Kolomna plent: immediately all the necessary funds and

materialse

The plant had to equip & new ventiletor turbine shop. This is
a complicated assembly, which is ol strategic lmportance. Inspiration
enabled us to excel past tests; in the very first year the Kolomna

plant reequipped more than 100 locomotives.

[Picture on page 320 of text] Steam locomotive - Series CO -

with condenser-tender

At the same time the Ordzhonikidzegrad locomotive construction
plant contributed a locomotive of a new series which was called the

S0 -- in honor of Sergo Ordzhonikidze.

Tt was decided to send one of the first locomotives of the SO
series on a long trial run slong an itinerary unheard of up to that
time, Moscow-Vladivostok-Moscow. T4 was planned to conduct the tests

of the locomotive in time for the October celebrations of 1936.

However the trip had to be postponeds In the People's Commis-

sariat of Communications it was decided to devote this run not for

the test of the simple SO locomotive, but to that of the SOK, that

is, one supplied with a condenser-tender. The preparations lasted
three months. During this time the Ordzhonikidzegrad plant equipped

the locomotive SO 17-635 with a condenser-tender for this run.

Machinists tested it and declared that they encountered no

difficulties whabtsoever: despite a nunber of new installations, it

- 26 -
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necessity of building condensation locomotives ag a first priority
for phe railroads of Central Asla and the Far East and he proposed to
grant the Kolomna plant immediately all the necessary funds and

materials,

The plant had to equip & new ventilator turbine shop. This is
a complicated assembly, which is of strategic importance. Inspiration
enabled us to excel. past tests; in the very {irst year the Kolomna

plant reequipped more than 100 locomotives.

[Picture on page 320 of text] Steam locomotive ~ Series CO -

with condenser-tender

At the same time the Ordzhonikidzegrad locomotive construction
plant contributed a locomotive of a new series which was called the

S0 -~ in honor of Sergo Ordzhonikidze.

Tt was decided to send one of the first locomotives of the SO
series on s long trial run slong an itinerary unheard of up to that
time, Moscow-Vladivostok-Moscaw. Tt was planned to conduct the tests

of the locomotive in time for the October celebrations of 1936.

However the trip had to be postponeds In the People's Commis~
sariat of Communications it was decided to devote this run not for
the test of the simple SO locomotive, bub to that of the SOk, that
is, one supplied with a condenser-tender. The preparations lasted

three months. During this time the Ordzhonikidzegrad plant equipped

the locomotive S0 17-635 with a condenser-tender for this run.

Machinists tested it and declared that they encountered no

difficulties whatsoever: despite a nunmber of new installations, it
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proved to be no more difficult to manage this locomotive than to

e o R SR

manage any other of the new geries.

And that was the way it had to bes For the SOX locomotive
differed from others chiefly in the tender, on which was placed a

steam turbine with a capacity of 150 power and 8000 revolutions per

minute. The turbine activates 3 powerful ventilators which create

a stream of air for cooling the condenser, consisting of 2610 copper
pipes with a total length of more than 5 kilometers. Special plates
are fitted onto the pipes -- they increase the cooling area. There
are more than 1,500,000 such plates. As it passes the long way

through the pipes, the steam is condensed gradually.

The complete circulation of water from the boiler to the con-
denser and back is completed automatically and does not demand the
intervention of the machinist. But of course no automatic device

can operate without proper maintenance and attention.

The train left Moscow on its run on the night of 8 and 9

December.

[Picture on page 321 of text] Express passenger steam loco~

motive, Type 2-3-2, Kolomna Plant

The locomotive left with a train having a weight of 1200 tons.
In ‘the trying winter months it crossed the Urals, Siberia, and the Far
East twice, sometimes going up to 200 kilometers without stop. The
entire trip from Moscow to Vladivostok took 20 traveling hours.

After working two weeks in the Far east sector, the S0¥ Locomotive

returned, arriving in moscow on 13 February 1937.
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However the exlstence of such locomotives still does not re=-
move from the agenda the question of molor locomotive traction,
although they are very convenient in places which are not provided

with watere The diesel remains nevertheless an engine which is une

surpassed in efficlency., True, it needs more expensive fuel ==

petrolewn -- but it happens that we have lines passing through
waterless localitles which are nesrer petroleum than coal. Conse=
quently the appearance of locomotives with condenser~tenders has by
no means put an end to the transition to motor locomotive traction
for lines affected vy bthe decision of the Lentral Committee of the

party.

As early as 192l our first high-power locomotive with elec=-
tric transmission was built at the Kolomna plant. It was built, as
has already been sald, simultaneously with those ordered abroads
The diesel motor with a capacity of 7hO horsepower operated on a
generator of electric current, and the electric motors -- one apiece
for each moving axle -- activated the wheels.

motor
The first Soviet/locomotive turned out not to be powerful

enough and did not provide an engine of sufficient speed. 11U was
not suitable for series production and the People's Commissariat of
heavy Industry designed working drawings, first, for a series gel
locomotive with a capaciby of 1000 horsepower, and, subsequently,

for a locomotive with a capacity doubled to 2000 horsepowers

In honor of V. M. Molotov this locomotive was called the M
series. It was built entirely of Soviebt materials and by Soviet
engineers. Thus, electric transmission decided the problem of

gbilizing a diesel motor for traction.

b TR e b R s s e : S i fi
Pt Ganitized Comy Abnrorad for Rolonsa 5015/04/33 - CIA RDPE2.00036R000260170016.2
N X 2




Declassified in Part - Sanitized Copy A

roved for Release 20 o
12/04/23 : CIA-R
. -RDP82-00039R00!
0200170019-2

The ldeas and(experiments of Soviel 1ocomotive pullders,
reviving jnterest in motor graction, were widely used in Burope and

the United Syates of Americas

Meanwhile electric yransmission in no way represents petier

or perfect ubilization of a diesel on @ graction machine.

Lvery yransmission pakes away {from an engine & cervain part
of its capacity, expending it for friction of pransmission parts of
the mechanism, put electric pransmission in addlition considerably
complicates the design, 1 still more increases the cost of the
Locomotive, and it hampers its operation. And it is conpletely
underétandable gpat designers continue o seeck new ways of uniting
in a locomobive the merits of a diesel and of & steam engine, at the

same bvime eliminabing ‘the deficiencies inherent in them.

Therefore sbill greater interest 18 peing shown in directi®

action 1ocomotives.

The basic deficiencies of a diesel, as we have already Seen,

1ie in the fact that 1tS rate of speed canmot be changed suddenly.

A diesel making, S8Y 200 revolutions Per minute will not start to
operate at less than 100 revolutions. Further slowing down of piston

rate leads go slow air compression and the femperabure in t he cylin-

e R

der proves o be insufficient for the spontangous combustion of the

fyel. loreover, gne efficiency of ‘the engine is lowered oo, be-

cause 1U8 efficiency lies precisely in high compression.

It is also impossible to raise the capacity of a diesel WY
increasing the input of fuely the cylinder absorbs a strictly 1imited

amount of air and only 2 1imited amount of fyel can be ignited.in ibe
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The apparent hopelessness of the situation impels the speciale-

ists to search for all sorts of transmissions., Builders of locomo~
tives look upon the design of a diesel simply as something inviolable

and make no attempt to change anything in it.

The Soviet inventor and designer Mikhail Ivanovich Frigorovskiy
took another view of the matter, As a student, he wérked with a
designer of heavy airplanes and made a conplete study of the operation
of powerful gasoline engines. He was familiar with the diesels
designed by professor Kositskiy -~ one of the first theoreticians and
historians of diesel construction, After finishing the Kiev Railroad
Technical School, Prigorovskiy worked as a repair worker, a fitter,
and a machinist, Thus Prigorovskiy knew both locomotives and engines
as well as he knew his five fingers. At one time he gob the idea of
rebullding a diesel so that, in addition to its own qualities, it

would also have the excellent qualities of a steam engine. Wherein

did they lie?

[Picture on page 323 of text] M. I. Prigorovskiy

A

Apswering this question for himself, frigorovskiy took a some=
what unusual but completely correct and, above all, a very clear
point of view. He reasoned as follows: a steam boiler with a fire
box is a generator, that is, a yroducer of steam. In the fire box of
the boiler, fuel is burned and converts water into expansible and hot
steam. Fuelcombustion and steam formation proceed continpbusly and
persistently, Steam -- now converted into power under control --
enters the cylinder in a greater or lesser amount. Therefore within

very wide limits it is possible to regulate the rotation force of the
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moving exless ALl these very valuahle qumliﬁies of the stean engine

1ie in the fact that i1y is & recelver of ccnbrolled powers

A diesel. needs energy from within only when it is started;
thereafter it can produce energy itself =~ the gases which gxpand
when the fuel is burneds To give & diesel the propertigs of a steanm
engine, 14 should not. have & device to ignite the fuel when the

capacity 18 Llowered and it should have lesu air, nooessary o burn

the fusl, when it s increased. Prigorovskiy decided Lo compensabe

for these shortages in & yraction engine.

Prigorovskiy proposed 1o install in the yraction engine a
compression assembly, an "air generator" so to speak, providing
con@ressed air for the traction diesel. This installabion was Lo have
its own auxiliary diesel, and it was o supply with energy and igni-

tion device for the yraction diesele

In Prigorovskiy‘s plan, apart from the normal intake of air,

the cylinder of the traction Jiesel was ©O recelve an additional

charge of conmressed air mixed with fuel»whenever greater engine
capacity was needed. The air and fuel inpub here was 1ike the sbteam
cubofl in & steam engine and leads 1o the same results; ib makes it
possible within very wide Limits yo regulabte the rotation of the
moving axles. A link gear for digtributing compressed air and for
feeding fuel makes handling & motor 1ocomobive 1O nore Aifficult or

conmlicaxed than handling & steam engine.

The pubbing into pracbice of this simple and refined engine

can begin a new chapter in the history of locomobive construction.
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The type of locomotive with electric transmission most widely

used today 1s nothing else than an electric locomotive with a diesel

engine.

To deliver a current to an electric locomotlve from a rayon
hydroelectric station or electric station operating on cheap fuel,
is of course wmore profitable then installing on it its own station
with a turbine or diesel. However, aerial line is very expensive

and, most important, requires large expenditures of metale

Which then of the two types of electric traction is the better?

Here everything depends upon local conditions.

We ar_e building high-power rayon hydroelectric stations and
eleclric stations operating on local cheap fuel. Blectric power in
such an instance costs less and it is more profitable and convenient
for us to carry current to the railroads along aerial lines from
these stations. And where there are no rayon electric stations
yielding cheap current, such as in the steppes and deserts of Central

Asia, we have locomotives operating.

As early as 1935 we had electrified 1207 kilometers of track

and had 8L electric locomotives in operation. Since that time these
figures have considerably increased. Just 1like ordinary locomotives,
electric locomotives are serviced like freight traffic and like long

distance passenger traffic; suburban communication is effected by

trains consisting of motor and trailer cars.

The series of electric locomotives for freight traffic was
given the initials of V. I. Lenin -- V.L. A high-power, high-speed
electric locomotive, designed for long distance, fast passenger

trains, bears the letters PB in honor of the Politbyuro TsK VKP(b).
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[Pleture on page 32k of text] Electrified sector of suburban

rallroad line

The striving for super high-speed railroad transport has

given rise in recenl years to st11). another means of transportation --

& .
rallway motord cars., These are cars equipped with a notoré W& which

by some method is connected with the moving axles. For the most
part, the same power installation is used as on locomotives with

electric transmission.

An idea of this new type of railroad transportation is given

by the Soviel high-speed railway motor car built in 1936 by the Kaluga
Machine-Building Plant. It was intended for suburban communication
and consists of 2 cars of a streamlined form and all-welded construc-
tion. There are 87 places in the trailing car and 58 in the motor.
A11 seats are upholstered. The interior finish of the car is marked

by its refinement and comf'orte

In the front part of the electric motor car are situated the
machine section and the controls. The power installation consists
of a diesel motor with a capacity of uho hdrsepower, a 250-kilowatt

‘generator, and 2 traction electric motors. A railway motor car is
thus a locomobtive situated in the same car with the electric trans-

mission.

[Picture on page 325 of text] Electric passenger locomotive PB

The Soviet motor car is designed for a speed of 115 kilometers
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per hour, Tt can bravel the distance between Moscow and Leningrad
in 6 hours, when our best rapid trains ordinarily teke no less than

9 hours to cover the same distance.

Our locomotive reserve poolk includes a whole series of engines
which are excellent and perfect with regard Lo modern conditions of
technology. Bub sclence and technology do not stand still, and the

new generation of designers and engineers will not have to sit idle.

Natural conditlons are very diverse in our country. In indi-
vidual sectors oif the railroad network, use of one or another loco-

motive proves to be more profitable. In the process of itrugwling

for precminence technical specialists are perfecting and roposin
) } =]

various types of traction engines. It is fruitless at this time to
foretell the preeminence of one or another type of locomotive. In
our time of grandiosie discoveries and inventions, it is always
necessary to be ready for an engine to appear Lomorrow, an engine
which is completely unlike any now existing, and which solves the

problem of traction in a completely new way.

Together with the locomotive rieserve pool, the railroad car
reserve pool was reorganized, For heavy trains, heavy-load freight
cars with firm coupling and automatic brakes are needed. At the same
time, passengers demand from socialist transportation not only speed

and safety but also comfort.

Of course, it is impossible completely to replace old freight
and passenger cars with new ones in a few years. We still have on
our roads the 2-axle small cars which at one time bore the humorous

inscription "LO horses and 8 men." However, ourrailroad car reserve
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pool 18 helng supplemented nore and nmere by pemarkable pinished
products of the Ural, Kryukovo, and obher pailroad car pudlding

plants.

plants are pbuilding for our roads neavy-load covered freight
cars; half-cars, oF as they are somebimes called, gondolas} yank carsj
and flab cars. The carrying capacily of gondolas 15 60 tonS. These
and others are li~axled, equipped with automatic»coupling and auto=

matic brakes.

[picture on page 326 of text) Hopper

The pailroad car reServe pool 18 also being augmented by &

whole series ofvspecialized cars.. Among these are hoppers -~ self-

7y

s
unloading carg for hauling coal, ore and similar freights == and m&

specialized tank cars for hauling various acids. Refrigerator cars
are also being perfected more and mMOre; in these cars & special

temperature is maintained for each kind of freight.

During pecent years the railroad car reserve pool nas been

consideradly replenished, but the demands on our growing network are

so greab that to sabisfy them completely and to replace the old cars
with new ones will require more time, and, mosb {mportant, the inten-
sified and well organized operations of the pailroad car construction

plants.

[picture on Page 397 of text (top)] Tank car

Qur pailroad car construction plants have begun the construc-

tion of rigid, all-metal passenger cars with improved interior finishe

.38 -
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We are contimuing to improve cars nowly released.

Kazakhstan can give an ildea of the development of rallroad
communications in the Soviet Union. Frior to the Great October
Socialist Revolution, there were almost no railroads there. During
the Soviet era, on the other hand, more roads were built in this
country than in any other part of the Union. Tn 19271930 the Turke-
stan-Siberian trunk line, having a length of 1LL2 kilometers, was
installed. In the next year there began the construction of the
road from Petropavlovsk to Karaganda, and in 1936 one from Karaganda
farther on to Balkhash, for a distance of 482 kilometers. In subse~
quent years the Cur'ev-Kandagach line (550 kilometers) and the Ural'sk=
Tletsk line (263 kilometers) were installed. Finally, at the end of
19L0 the first train traveled along the Akmolinsk-Kartaly line for a

distance of 806 kilometers,

[Picture on page 327 of text (bottom)] Refrigerator car

That is how the railroad network of the Soviet Union is growing

everywhere.

On 15 May 1935 still another railroad, completely unique in its
characteristics, entered our railroad economy -- the Moscow subway

imeni L. M. Kaganovich.
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COUPLED LOCOMOTIVES AND COMPOUND LOCOMOTIVES

The tractive force of a locomotive depends on the one hand
upon ibs cowpling welght, and on the other hand upon the capacity

of the engine itscelf,

The engine capacity, in its bturn, depends upon the amount
of stemm pressure in the boiler, However, steam pressure even in
the latest locomotives does not exceed 15~-18 atmospheres. The
problem is not completely one of limited durability of materials
which can withstand these higher pressures. No, the basic diffi-

culty lies in maintaining this pressure at a constant level.

As steam is expanded by the engine, the boiler pressure in
the boiler, naturally, falls. Tt follows ghat a boiler must possess

an efficiency which would immediately replace the loss of steam.

The Cherepanov locomotive was successful precifely because
the invenbors increased the heating area in the new boiler and thus

achieved steam efficiency which was high for those times.

We should mention, by the way, that the heabting area in modern
locomotives is as much as 500 square meters, and such a sharp in-
crease of boiler capacity, let us repeat, is achieved without chang-

ing railroad gaugesl

Increasing heating surface, the designers at the same time
were, of course, also working to improve boiler proportions: they
were expanding fire box dimensions and dimensions of the boiler it-
self, although railroad gauges limit their height, width, and length,

and the upper structure of the tracks esbablishes limits for the
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coupling welght of the locomotive and axle loads

The modern locomotive has reached a sbtage that 1t has almost
105t the smokesbacke Traction is achieved in the fire hox by in-
sballing & cons, the improvement of which is the constant concern

of designerse

The growbh of locomotives in length is also 1imited: 1f you
lengihen the boiler, then naturally you must also increase the
extent of the chassis section to place the boiler on ite DBub up to
a cerbain point, such a locomotiv;/mr:o longer travel freely around
curves on tracks intended for obher gaugese This stete of affairs
also confronted designers when laying brack around sharp curvess
bngineers extricated themselves from the situation by using turning
trucks on which bthe ends of the chassis frame lie freely, SO thaly
vpon appmaching curves, the trucks make the turns independently,
while the frame, while rounding the curve, turns by means of moving

sxles on which 1t regbs immobiles

Y
But the proble)\is not just in the boiler dimensionse When

its dimensions have been increased many times, inevitably the total
weight of the 1ocomotive increases, end its weight cannot exceed

that permitted by the durability of the trackse

[Picture on page 187 of text] First fank-gteam locomotive

from Kolomna Plant; good viewpf coubli.ng linke

That means that in order not to exceed the maximum sxle load
for a given track, it is necessary to ilncrease the number of loco-
notive axles. And if the total weight of the 1ocomotive cannot be

distributed between the moving axles capable of rounding curves

Deciassified in Part - Sanitized Coby Avaroved for R G5 <5 :
ized Copy Approved for Relea ; ‘
se 2012/04/23 - CIA-RDP82-00! 017
. 00039R000200170019-2



Declassified in Part - Sanitized Copy Approved for Release 2012/04/23 : CIA-RDP82. R000200170019-2

fresly, then the designers have no alternative but to add supporting

axgies in front or ln back, as required. These in front have re-

celved the expressive name "runners'.

Thus, technology has approached the raising of total steam
efficlency of locomotives and their boiler capacity by two routes:
on the one hand, retaining the coupling weight and the boiler pro=
portions of the locomotives, they have added runners making it
possible to use a boiler with the larger heating surface; on the
other hand, without changing the locomotive type, they have improved

the boiler proportions and increased smokestack and fire box dimen-

Speed and tractive force are to a considerable degree deter-

mined by the number of moving wheels.

[Picture on page 188 of text] Skam locomotive with dowble

boiler.

Having one and the same piston rate and force upon it, a
locomotive with lsrge wheels will develop high speed and low trac-
tion, and with small wheels will develop lower speed, but higher
tractive forces In either case, the wheel makes one turn in ‘the
Same amount of time, bub the larger one travels a greater distance
than the small one, and that mesns that in the same lengbh of time
the locomotive will move farther, That is why passenger locomo-
tives have larger wheels =- up to 2 or more meters in diameter ==

while the wheels of freight locomotives never exceed 1} meters,

At first, attempts were made to put wheels of tremendous

dimensiong on express locomotives, but it turned out that this
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lowered the tractive foree very much.

In order o move the train from a full sbop, a locomotivo
must have a good grip upon the rails. If for some reason the radls
bacome slippery, it is necessary to increase traction by sprinkling
sand under the wheels; locomotives are supplied with sand boxes for

thls purposes

According to one of the basic laws of friction its force is
directly proportional to the pressure of one surface upon another,
For that very reason it is profitable for a locomotive to have as
great a coupling weight as possible. Becsuse with one pair of mov-
ing wheels there is transmitted only a part of the total weight of
the locomotive, traction of 1 pair of wheels upon the rails is never-
thelsss insufficients Therefore, it is necessary to join together
2 or even more pairs of moving axles by mesns of coupling connec-
ting rods. In such a case bhe piston causes all the paired wheels

to turn, and thus the total force of their coupling is utilized.

In the final analysis the number of axles best characteriz-

' .
es the type of locomotive. 'lherei'ore, in order to characterize a

locomotive,e]ﬁere is used a number formula made up of 3 digits,

where the middle figure means the number of moving axles and the
outer figures mean the number of supporting axles locabed in front
and in back. The wheel formula l=5-~a, for example, means that the

given locomotive has 5 moving axles, 1 runner in front, and 2

supporting axles in the rear.

Limited on the one hand by gauge and on the other hand by
maximum axle load, designers did not sit idle but started to seek

a way out in another direction. Engineer Ferli built a locomotive
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with 2 separate boilers which were joined back to backe lgeh boller

had 1ts own combustion chember, armature, and gmokestacks pbut there

was a common f4ire box with 9 gombustlon chamber doorse The wheels

of the doubled locomotive were fagbened onto shoprt turning trucks

so ‘thab, despite the long boller, 11 would he easy Lo round & Curvee

Faced with an installation in which the boiler pemains Lixed
while the svteam cylindexrs change thelr position with relation to it
during turms, Ferli bad to resort to noveable sbean pipes from the
boiler to the cylinderse He equipped the steam plpes with moveable
elbows, which of course had an e £fect upon 4L he tobsl durability and

simplicity of the installatione

Ferlils locomobive had one jrreplaceable convenience that it
did not have 4o be turned around because smokesbacks were located ab

both ends of iUe

Ferli builb his locomotive for the mounbain 7, emmeringskaya.
Railroad and 1later on it was found guitable for roads wilth steep
slopess Ferlils locomobives used to operabe also in Mexico, Peru,

and in the Sura pass of the Transcancasus roade

Now they are used as tank locomobives. That is what locomo=
tives without a coupled tender are called. VWater and fuel supplies

are of course located in Jimited quantities on ‘them, in special con-

fainers, or banks, either on the boiler, oX slongside ib, or under
it., Because the yender is missing, tank locomotives are in general
very convenient for awitching operations and for operations on in-

dustrial sidingse

e o ;
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[Pictwre on page L89 of text] "lwo=headed" steam locomotlvee

A powerful locomotlve, as has elready been pointed out, must
be very long because 1t needs a large amount of steanm and, moxeover,
the axle load must be distxibuted correctly. furning trucks could
no longer save the day, and accordingly American drelgners undertook
the construction of coupled locomobives which were called mallets,
afber the Swiss engineer Mallet, who had proposed such a locomo-

tive in 1887,

Coupled locomobives have 2 steam engines, but only 1 boiler;
One engine is locabted on the same frame as the boiler and the other
is located on a special frame. Ine second is joined to the first
by means of a swivel pin and the frame turns independently of the
first when going around curvess The result thus is that the entire
front group of moving axles becomes & tremendous turning truck,

while the rear group ramains immobile around curvese

Among the shortcomings of coupled locomotives one must men-
tion their cumbersomeness, the extreme complexity of their repair,
and their low speed. Unable to supplant the current freight loco-
motives with respect to speed and efficiency, coupled locomotives
did not at first find wide application. Series construction of them

did not even begin, and experimental construction was stopped.

The development of coupled locomotives and their practical
application, as we shall see later, began only after the Russian
engineer o Po Borodin carried out successful resesrch of a "com-
pound" system, and another Russian engineer, Ye. Ye., Nol'teyn,

improved the design of the "receiver, a special insballation pro-
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viding for sbarting a compound system coupled locomotlve from reab,’
because wi.bh a system of compounas, a coupled locomotive wibthout
this additional installation does not possess the copaclty necessaly
to start the traln from resto

[Picture on page 190 of text] ‘Mussian coupled "Fita' stean

Locomotives

The aim of designing a coupled locomotive was, first, Lo
facilitate a powerful locomotive's travel sround curves and, secood,

to distribute the weight in the hest possible manner. In addition

3 . . . . .
to this syfen, there also exist other designs of coupled locomotives

which hawe a different placement of the engines.

Pairing of wheels is the basic principle in locomotive con=
struction, resulting from the Llaws of frictione The ssme laws sug-
gest to designers to transfer to the paired wheels as large a load
as is possible. By combining the mumber and dimensions of paired
wheels in a cerbaln way, the. desiygner arrives ot a solution of his

problems

The coupling of locomotives represents one of these solubions
as it makes possible the placement of a sufficiently large boiler on
the rails without changing the tracks and without exbending beyond

the limitg of the gauge.

The narrow gauge of locomotives have given rise to no small
number of obstacles in the way of increasing steam tractive capacity,

but they do not stump the creative ingenuity of the designerse

T e e i i el T
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Rusaden technical thought has nesrly alweys been the flrst

te respond to the succasses in locomotive bullding.

The Putilovo and Kolomna plents were the first to construct

coupled locomotivese

[Picture on page 192 oftext] Steam cylinders of componnd
nachine for doubled steam axpansiond right=high pressure cylinder,

left - low pressure cylinder.

Russian coupled locomotives were given a series indicated by
the letter F, which wag removed fpom the Russian alphabet after the
revelution; in contrast to the ordinary I, it was then czlled "fitae
The wheel formula of our Mpallets! was 0-3=0+0-3-0. They firsﬁ

appeared on the roads in 1897 and operated sufficiently welle

Seversl years later the Kolemna plant released a new series
of coupled locomobives of the type 1=2-010~2-0, which were lighter.

They were designed for servicing passenger trains on difficult moun~
Lainous sectors of the Siberian modern Russian alphabeb, the letter

Te

The modern locomotive has by no means been brought to the
final stage of perfection. In no way can it be said that the new

generabion of inventors end designers hss nothing to do in this

fieldb

The coefficient of efficiency does not exceed 8 percent in a

modern locomobiveo

Of each 100 kilograms of coal fed into the fire box, only
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7=8 percent of it ls expended with direct advantage. And because

in the Soviet Union approximately one=~third of the entire extrac-

tion of coal is consumed by redlroad transportetion, it 1o casy

to understand whal significance even the smallest incresse ln the

efficlency of our locomotives cad havel

Ihe efficiency of a stesm engine 18 significantly lncreased

by using repeated stean expansione

Henl loss bakesplece in a considerable emount when we lntro-
duce into a cylinder high-pressure steam which coola off all by it~

self even before it reaches the stmosphere or the condensors

Ihe situation cen be improved 1f too great expansion does not
take place in the cylinder; then the temperature changes will be

smallere

Tn order not to lose energy, it is necessary, after allowing
the steam to expand somewhat in one cylinder, to carry it then to

another, and to carry oub further expansion herce

In engines that use repeated steam: expansion, the so-called
"eompound engines", the sbeam enters the boiler in a smaller high~
pressure cylinder, and from there, expanding graduslly, is carried
to medium- and low-pressure cylinders, where its work is ended.

Each cylinder has its own stean distribution.

Thegse complicabed compound engines of doubled, tripled, and
quadrupled steam ecpansion proved to be quite profiteble and vere
widely used as stationary and ship enginess The coefficlent of
efficiency in them reached 10 percent, and sometimes even more.

Then compound locomotives appeared with doubled steam expansion.

" Declassified in Part - Sanitized Copy Approved for Release 2012/04/23 - C|A-éDPezldd:ds9R0062bo17001‘9-2




Declassified in Part - Saniti )
itized Copy Approved for Ri
elease 2012/04/23 : CIA-R
. -RDP82-00039R000200170
019-2

High=pressuree eylinders 1n these Locomotlves Were placed towards

the rear, end the Lon=pressure cylinder towards the front.

However, il soon became clear thet the application of doubled
sbeam cxpansion was not, yielding the same good results in the loco=

motive as in gtationary OF ship engines with condensors. Although

in general %ccr'hain saving of fuel does take place, b does not

warrsnt the major inconveniences in nendling the engine or the com=
plications of repalring ite Compound locomotives were built gen-
erally abt the end of the last century and the beginning of the
present one. Now, however, they have disappeared 2lmost everywhere.
The compound sysbem proved to be unsuitable for a locomobive engine,
which needs, first of &ll, relabive simplicity of installation,

durability, snd ease in control, maintenance, and repailrs

A transport sbeam engine must ssbisfy difficult conditions;
1t must withstand jolts and shaking; it musbt operabe sometimes ab
full capacity and at other times reduce it to the minimum, Fre-
quent starbs and stops have & telling effect upon the mechznisme
Cnly the bottom resting on the rails and being free everywhere else,
= locomotive is subject, as a result of the action of force of in~
ertia, to the most diverse, barmful vibrationss On curves of the
grack it pushes out or tundoes" the railse Ordinarily a locomo-
tive is subjected to cohtinuous inspection under unfavorable condi=
{ions, and, therefore, all its critical parts must be accessible to

the eyee

ALl this taken together deprives a transport steam engine of
the possibility of profibing by the many achievements of steam tech-
nology, and the bagic type of Tocomotive to this day is chiefly the

omgylinder gimple-action engine with a valve for the exhaust sbeam to
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atmospheree

A great achlevensnt of stean Lechnology, sultablo for per=

fecting the locomotive, proved to be the superheating of sbesns

It should be stated, by the way, that the introduction of
superheated steam Lo a great degrec wad a contributing Lactor in

railroed technology's rejection of compound. locomotivese

The superheating of steam, 1ike its repeated expansion, in-
cresses the coefficient of efficiency of the sbeam engine, but in

no way complicates handling the locomotive or its designe

Stationary steam engines use both methods for increasing
efficiency both superheating and repeated expansion. Byt locomo-
pive building in our day relies chiefly on superheating for this

purposeo

Tpn modern locomotives, the steam from the steam collector
of the steam dome instslled in the boiler passes through a special

superheating device before it enters the cylindero

This device consists of long tubes laid out in the form of
coils situated in the upper, so-czlled "neating!!, tubes of the boil-
or; the tubes, therefore, heve a larger dismeter than fire tubes,
Fire box gases, passing through the heating tubes heat the steam
superheater, Steam which enters it from the boiler is moist, thab
is, it carries with it small perticles of water, bubt it leaves ‘the

superheater very dry and ab a high temperature.

Wherein lies the significance of superheated steam?
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Throughout the course of the entire nlstery oft tho steam
engine, designers and inventors have gtrlven to increase its
efficlency by three methods: by jncreasing stean pressure, by
wbilizing its expanslon, and by eliminating condenaat&on in the

cylinders

Carefully ralsing the pressure and boldly utilizing sheam
expansion, they 21so counteracted steanm condensation in ‘the cylin-
der. To heab the cylinder, a gecond, outside casing is used; this
covers the inner steam cylinder. Between the two of them there re-
mains some space yhich is filled with sbeams This steam sheathing
is present in all modern steam engines, and ite funcbion lies in
eliminating as much as possible the cooling of the cylinder walls,

°
and also in hindering s team cooling and condensation in the work=

ing cylinders

[Picture on page 193 of text) Compound steam locomotive -

Series N

It is well known that the sbeam from the boiler does not
emerge dry, in a gaseous state, but moist snd saturated with fine
particles of water. A cerbain cooling of the steam as it enters
the cylinder and in the cylinder itself camot be sliminated. 4nd
it is this saturated steam which condenses quickly upon entering ’
the cylinder thab, of course, greatly lowers the coefficient of

ef ficiency of the engine.

If, however, before it enbers the cylinder, the steam is

heated at a congtant pressure equal to the pressure of the ssturated

gteam, a fluid substance possessing all the properties of a gos is
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derived. Whenever the temperature of this superhéabec\ gbean is Low-
ared, 1v gimply decreases in volume, bubt L does not Liquefy; how=
gver, the walls of the cylinder cen absorb heat only within snall
Limits, otherwise the superheated stegm will lose its properties.
1t is necessary, therefore, thab the temperature of the superheating

be kept ab & 1evel no lower than 300-350 degreess

superheating, by eliminating condensation in the cylindery

reiscs the percentage of utilizabion of heat derived from the burn=

ing of fuele

[Picture on page 19 of text) Four-cylinder compound steam

Jlocomotive, Pagsenger LYpe, from Putilowv Plant

Ag s resulb of the very greab £luidity of superheated steam
and its easier passage inbo the cylinder, stean pressure losses
caused by friction of particles of it in the sbeam pipe are sig=

niticantly reducede

Moreover, the volume of superheabed steam at a level pressure
is greaber than with the same amount of saturated steame Piston
operation in the cylinder depends upon the volume of steam enbering
it and vpon its pressures And since the volume of superheated sbeam

is increased, that means thab it is possible to decrease ibs pres-

sure in the cylinder and 4o a cerbtain degree in the boiler; this

again raises the locomotive's coefficient of efficiencye

Thus, the application of superheated stean is proving to be
yery profibable; it eliminates initial condensabion of steam in the

cylinder, which even s compound sysﬁem could not achieve; it makes

12 -
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it possible to lower the preasure limdt in the voiler without
lowering the coefficient of efficiency to, say, 12 atmospheres
instead of the 15 atmosphercs ordinarily sbandard in compound en=

glnes.

Superheating of' steam proved to be so convenient and profit-

sble for locomotives that as carly as 1909 more than 3,700 locomo=

. : . -
tives equipped with stean guperheaters were inwuge in surope and

Americae. In the entire history of railroads, no obther single in=-
venbion hos been widely incorporated in locomotive building with

such rapidiby and energy. In our country, as well as abroad, com=-
pound locomotives which hed not justified themselves in operstions
gradually started to be converbed and their design wasg adspted to

the application of superheating.

The first compound locomotives for passenger traffic, of
type 2-3-0, was built at the Kolomna plant from 1892 on under
series designation A. At first the series Ad' appeared. later

all of them were converted and supplied with superheaters. A new

series resulted: AP,

It is not difficult to see that the letter designation of the
locomotive series to a certain degree tells a person devoted to

his job the history of the given locomotive design.

At the present time, series Ap locomotives, being obsolete
and low-power, operate on less important sectors, and are frequent-

1y used for all sorts of secondary operationse
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[Picture on page 199 of text) Fmight locomotive, Series E,

with superhested steam

Among the compound systems belong also the series G locomo-
tives built in 1900 in the Bryansk plant. Yhey were distinguish-
able not only by the complexity of design, like all compound locomo-
tives in genersl, but also they surpassed the planned weight, for
which reason they were used on a limited scale. In the course of
the next decade they were all converted into simple locomotives with

superheated steam. These are called the G series,

The U series locomotives, of the 2-3-0 type with a L-cylinder
compound engine, are very interesting. They received a good repu-
tation, being};?dis’binguished by smooth motion at high speeds, but
their boileré did not produce enough steam. They were redesigned
in 1912, Superhesters were installed on U locomotivés, the cylinders
were intensified, and the fire grate was expanded. <the resulting
series was U -= that is, series U, intensified. These locomotives

operated for a long time on the Ryazen'-Uralsk Railroade

Series Ch, Sh, and Shch also had a compound engine., Of
these, locomotives of the last series were the most widely used.
They were designated by the first letter of the last name of the de-
signer, Shchukin, and are sometimes encountered on our roads even

Nnowe

The application of superheazted steam must be considered the
most importent improvement of the locomotive. The saving derived
from superheating steam comes to approximately 20 percent in lower=

ing steam expenditure, and 15 percent for fuel expenditures.
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Preliminary heating of water fed lnto the boller by exheust
steam, and heating of alr entering the fire box and heated by fire

box gases also result in considerable savings., These means in the

struggle for efficlency in tractlon did not come to be resorted to

unbil recently, bul they are becoming more and more frequent s
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